TRANSACTIONS 


OF THE 

ROYAL SOCIETY OF NEW ZEALAND 

ZOOLOGY 


Vol. 4 No. 2 November 13, 1963 

The Subgenus Ochlerotatus in the Australian Region 
(Diptera: Culicitlae) 

VI.—The New Zealand Species 

By Elizabeth N. Marks 

National Mosquito Control Committee, Department of Entomology, 
University of Queensland, 
and 

E. R. Nye, 

Dunedin, New Zealand. 

[Received, by the Editor, May 28, 1963.] 

Abstract 

Both sexes, larva and pupa of Aedes antipodeus (Edwards) and Aedes subalbirostris 
Klein and Marks are described and figured. 

Previous descriptions of A. subalbirostris were based on a single female; on 
male terminalia it is placed in the Perkinsi Section of Australian Ochlerotatus. Both 
species were reared from ground pool collections on the Otago Peninsula, South 
Island, New Zealand. 

Genus Aedes Meigen, 1818. 

Subgenus Ochlerotatus Lynch Arribalzaga, 1891. 

The subgenus Ochlerotatus is represented in New Zealand by two species 
Aedes antipodeus (Edwards) and A. subalbirostris Klein and Marks. 

A. antipodeus is comparatively well known; Edwards (1924) described the 
male and Miller and Phillipps (1952) figured the larva and gave the southern 
limit of its range as New Brighton (a suburb of Christchurch) ; Dumbleton (1963) 
extended this to the Catlins district, half way between Dunedin and Invercargill. 
Belkin (1962) described female, male, larva, and pupa, and figured the last three. 
As his monograph is likely to be available only in specialist libraries in New 
Zealand, it seems worth while to include here, for comparison with A. subalbirostris, 
descriptions and figures of all stages which had been prepared prior to Belkin’s 
publication. Belkin pointed out that the early stages were only presumptively 
linked with the adults; the association has been confirmed by individual rearings 
of larvae from Otago collections. 

Aedes albirostris (Macquart) was recorded by Macquart (1850) from New 
Zealand but Klein and Marks (1960) showed that the locality of the type had 
been incorrectly cited and that in fact it came from New South Wales and was 
conspecific with Aedes vigilax (Skuse). The same authors made the single New 
Zealand specimen, from which Edwards (1924) had redescribed A. albirostris , 
the type of a new species, A. subalbirostris. The type female, in the British 
Museum (Natural History), is pinned to a card on the underside of which is 
written in pencil “Invercargill N.Z. Nov. 23. 06. Hotel”; it was collected by 
W. Wesche (the year was incorrectly cited by Klein and Marks (1960) as .86, 
i.e. 1886, instead of .06, i.e. 1906; the specimen was rechecked by E.N.M. in 
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1960). This was the only specimen known until females were taken in the 
Catlins district of Southland in 1958 and 1959 by L. J. Dumbleton (1963); these 
specimens are deposited in the Entomology Division, D.S.I.R. More recently 
adults of the species were reared from larvae collected in Otago by one of the 
authors (E.R.N.) and Mr D. McGregor. 

Marks (1957) found that the Ochlerotatus species of the Australian region 
could be grouped on male terminalia into district sections, some of which were 
also distinguished on larval characters, and placed A. antipodeus in the Vigilax 
Section. 

There are now 37 species of Ochlerotatus described from the Australian region; 
1 is endemic in Tahiti, 1 in Solomon Is., 2 in New Guinea, 2 in New Zealand, 
1 is widespread, and 30 are confined to Australia and Tasmania. A. antipodeus 
has affinities with a New Guinea species (Marks, 1961). A. suhalhirostris is here 
placed in the Perkinsi Section, otherwise known only from Australia and Tasmania, 
but it is by no means a typical member of the section. Distinctive characters listed 
should separate these species from others of the region. In conformity with 
previous papers in this series, the nomenclature used for larval setae is that of 
Belkin (1950) and for pupal setae that of Belkin (1952, 1953); the revised 
terminology of Belkin (1962) is not followed. 

Aedes (Ochlerotatus) antipodeus (Edwards) 

Ochlerotatus antipodeus Edwards, 1920, Bull. ent. Res. 10: 132 (type: female, British 
Museum (Natural History); type loc. Karikari Bay, N.Z.). 

Aedes ( Ochlerotatus ) antipodeus (Edwards), Edwards, 1924, Bull. ent. Res. 14: 376. 

Distinctive Characters: A medium to large species with dark scaled wing, unmottled 
femora, hind tarsal segments I-IV with basal white bands (not exceeding J I, l /s II-IV), 
V dark or with pale basal patch; scutum with pattern of longitudinal golden lines; sub- 
spiracular scales present or absent; female palp dark; proboscis dark; no lower msp bristle; 
sternites dark scaled with lateral basal white patches. 

Male Terminalia: Basal lobe of coxite well developed, rounded, bearing numerous setae 
tergally, with about 6 thickened ones on mesial margin; coxite swollen distally but no 
distinct apical lobe. Style broad at mid length. Harpago slender, appendage bristle-like, 
tapering, almost equal in length to harpago. 

Larva: Head seta 5 3-6 branched, 6 single; lateral comb of 33-42 teeth, mainly scales 
with broadened fringed tips, but 2-5 at upper and lower ends of patch may be pointed spines; 
siphonal index 3.0-3.5; pecten of 17-22 spines, none detached; saddle covering J anal 
segment; 1-4 precratai tufts. 

Pupa: Seta 2 on segments II-VII strongly developed, single, spine-like; no setulae on 
segment IX. 

The following descriptions include additions to and differences from Edwards’ descriptions. 
Where Belkin’s (1962) descriptions differ it is noted as indicating a greater range of 
variation. 

Female. 

Wing length 4.2-4.6mm (5.16mm—Belkin). Head clothed with narrow curved pale 
scales in mid-line, round nape, along ocular border, and sometimes also lateral to the 
submedian patches of narrow curved black scales which narrowly touch the eye margin 
near the vertex; fiat white scales laterally interrupted by a patch of dark scales; upright 
forked scales usually all dark but occasionally a few pale in mid line. Torus with fine hairs 
mesially and sometimes a few dark scales; dark scales on first flagellar segment. Palp and 
proboscis dark scaled. 

Thorax: Scutal integument dark brown or reddish brown, sometimes darker on fossae, 
with bare anterior submedian patches, or sometimes more or less distinct bare submedian 
lines on anterior /$. Scutum clothed with narrow curved dark bronzy brown scales with 
a distinctive pattern of similar pale golden scales. Thera is a median golden line forking 
round the prescutellar bare area (occasionally rather indefinite on anterior 4); a submedian 
line on posterior 2 /z (occasionally also rather indefinitely on anterior /s) which merges 
anteriorly with a diagonal patch extending towards the lateral margin behind the scutal 
angle (rarely submedian line on posterior J only, not reaching diagonal patch); a line from 
humeral angle along outer anterior margin of fossa, then crossing fossa longitudinally (usually 
only i - 2 /3 length of fossa but may merge with diagonal patch) with dark scales lateral to it 
at scutal angle; a golden patch above wing root. Mid lobe of scutellum with median patch 
of narrow curved golden scales, dark ones lateral to it; lateral lobes dark scaled. 

Apn usually with a few narrow or flat pale scales; ppn with flat black scales, occasionally 
1 or 2 pale below (on upper border—Belkin), and usually some narrow curved black along 
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Fig. 1. —Aedes antipodeus (Edwards), a-c, $ tarsal claws; a, fore; b, mid; c y hind, d-f, $ 
tarsal claws; d, fore; e, mid; f, hind. g-h y $ terminalia; g y left half, tergal aspect (scales 

omitted); h, harpago, tergal aspect. 


upper margin (sometimes numerous hairs below the scale patch). There may be a few 
pale scales on sub- and postspiracular areas. Patches of flat white scales on propleuron, 
upper stp , lower stp, prealar below knob and on upper % msp\ paratergite bare (rarely 1 
scale—Belkin); 10-15 postspiracular (some fine) and no lower msp bristles. 

Legs dark seal, ! remora with pale scales at base and inconspicuous pale knee spots; 
fore and mid pale caled posteriorly; hind pale on basal anteroventrally and basal i 

posteriorly. Tibiae dark with some pale scales at apex, most conscipuous on fore tibia, and 
sometimes with a few pale scales at base (never a distinct band as figured by Miller and 
Phillipps, 1952); mid may have scattered pale or pale-reflecting scales posteriorly. Fore 
tarsal segments I—II, sometimes III, with small basal pale patch; mid I—III with narrow 
basal bands; hind tarsal segments with pale basal bands 1/12th—^ I, Vt —/> II and III, 
i ~ l /5 IV, V all dark or with a few pale scales at base or a patch J its length (basal white 
bands on segments I-IV on all legs—Belkin). Fore tibial claw strongly developed. Tarsal 
claws (Fig. 1, d-f) equal, fore and mid with stout curved pointed tooth at length; 
hind without distinct tooth but with long ventral bristle near base. 

Wings entirely dark scaled; knob of halteres with dark and pale scales. 

Abdomen : Tergites dark scaled, II with basal median white patch or complete band; 
III-VI with complete basal bands confluent with large basal lateral white patches; VII 
usually dark mesially but may have basal band. Sternites dark scaled with basal lateral 
pale patches. 

Described from 8 specimens from Lake Waikaremoana. 

Male . 

Wing length 3.2mm. Palp exceeds length of proboscis by length of segment V (slightly 
shorter than proboscis—Belkin); segments IV and V down-turned with basal pale patches 
IV, Z 3 V; long hairs ventrally at apex of III and along IV and V, also mesially on 
IV and V. Fore tarsal claws (Fig. 1, a-c) curved, unequal, anterior longer with pointed 
tooth laterally at base, and long blunt ventral tooth near midlength, posterior with short 
curved pointed ventral tooth near base. Mid tarsal claws unequal, anterior longer, curved, 
with slender pointed tooth laterally at base; posterior curved with stout pointed ventral tooth 
near base. Hind tarsal claws as in female. 

Terminalia (Fig. 1, g-h): Coxite dark scaled laterally, and near base sternally, about 
3 times as long as broad, swollen distally but without distinct apical lobe; basal lobe 
prominent, rounded. Tergally the coxite bears numerous scattered, short, fine setae, with 
some long, strong setae laterally; sternally there are numerous long strong setae on apical 
half and some towards base, and 2-3 sparse rows of short fine setae mesially. The basal 
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lobe bears about 8-10 rows of fine setae on its tergal surface only; the more mesial of these 
are the longer and about 6 of the distal setae along the mesial margin are thickened. Style 
pilose, Y> length of coxite, flattened (but appearing more slender viewed from other angles), 
curved and widening gradually to mid length (width length), then narrowing to apical 
i-/6 which is slender; 1 fine preapical seta (2-3—Belkin); appendage terminal about 

1 length of style, slender, tapering. Harpago length of coxite, slender, pilose, with 1-2 
fine setae mesially near base and 1 fine seta arising mesially at about beyond which 
harpago is slightly narrower; appendage slender, bristle-like, tapering, almost equal in length 
to harpago. Paraproct with 1 strong tooth. Phallosome simple. Lobes of tergite IX with 
4-6 setae; stemite IX with 4-6 setae. 

Described from one pinned male (abdomen denuded), N.Z., D. H. Graham, 
20.1.1927, with terminalia mounted; one slide of male terminalia labelled “Aedes 
( Ochlerotatus) antipodeus Edw., Waipoua, D. H. Graham”; one slide labelled 
“Aedes antipodeus, fore, mid and hind legs, 27.8.29, D. H. Graham ”, and slides 
of a head and an abdomen similarly labelled. 

Larva (Fig. 2, a-h). 

Length about 7mm. Head : { as long as broad. Antenna length of head, about 
10 times as long as broad, slightly tapering, with numerous spicules which are longer on 
distal half of antenna; seta 1 arising just before mid length, 2-4 branched, frayed; terminal 
and sub terminal setae arising close together, 2 long, stout; 3 and 4 shorter, slender; 5 broad 
basally; 6 short stout. Head seta 1 single, fairly stout, tapering, % length of antenna. 
Base of 7 slightly behind base of antenna, 6 level with 7 and more than half way between 
it and midline, 5 directly behind 6, 4 level with 5 and half way between it and mid line; 
4 minute, 12-15 branched; 5 3-6 branched, frayed; 6 stout, single, frayed; 5 and 6 nearly 
half length of head; 7 7—11 branched, frayed; 8 5-6 branched (3—Belkin); 9 8-10 branched 
(7—Belkin); 10 7-12 branched; 12 2-3 branched; 13 6-10 branched; 14 single or bifid; 
15 8—10 branched. Inner setae of mouth-brushes pectinate. Mentum triangular with median 
tooth and 14-16 lateral teeth, of which the more lateral are widely spaced. 

Thorax : Prothoracic setae 1, 2 and 3 without sclerotized bases, 1 long, single, frayed; 

2 shorter, bifid, simple; 3 shorter than 2, 3-4 branched. 

Abdomen : Seta 6 long, frayed, bifid on segments I, II and V, single or bifid on VI 
(lost from segments III and IV in specimens examined), seta 7 on I single, frayed. 

Segment VIII. Lateral comb a triangular patch of about 33-42 teeth, in 4-5 rows. 
Most of the teeth are elongate scales with broadened, rounded, fringed tips but 2-5 at either 
end of the patch may be stout, sharply pointed, basally fringed spines and a few may be 
intermediate in form; seta 1 3-6 branched, simple or frayed; 2 and 4 single, simple; 3 6-8 
branched, frayed; 5 5 branched (4—Belkin), frayed. 

Siphon tapering slightly towards apex, with well developed acus; index about 3.0 (4.0 
in Miller and Phillipps’ (1952) figure; 3.0-3.5, Belkin); pecten extending over a little more 
than basal of 17-22 dark spines, broad basally, tapering to a fine point at apex, each 
with 1 large denticle near base and 1-4 small denticles, 1 or 2 of which may be distal to 
the large one; the proximal spines of the pecten are smaller and the distal longer; the most 
distal spine is about lj times the length of those in the middle and has only 1-2 small 
denticles near its base; seta 1 arising at half length of siphon, 3-4 branched, frayed; seta 2 
fine, single; seta 8 3-6 branched. 

Anal segment: Saddle covering dorsal f of segment, without detached acus proximally 
(with detached acus—Belkin). The general surface of the saddle bears curved rows of 
very fine spicules, but towards its upper distal margin these merge into an area divided into 
small discrete sclerotized plates each with a fringe of fine spicules along its distal margin. 
These plates are arranged in longitudinal rows, in which they slightly overlap one another. 
Seta 1 single, about length of saddle; seta 2 6-12 branched; 3 single; 4 (ventral brush) 
of 16 4-7 branched tufts of which 1 is precratal (2-4—Belkin), the remainder arising from 
a grid, which is incomplete distally. Anal papillae equal, pointed, about length of 
saddle. 

Description based on one whole larva, 20.1.1927, a head and a distal end 
mounted on separate slides, ll.ix.1929 from Titirangi, and 2 heads on one slide, 
two distal ends on another slide, 26.viii.1929, no locality, all collected by D. H. 
Graham. 

Pupa (Fig. 2, i-j). 

The longer setae are frequently frayed and may be divided at the tip; such divisions 
are not included in the number of branches. 

Cephalothorax: Trumpet dark, evenly pigmented, 3 times as long as greatest width, 
with slightly oblique opening; ratio of meatus to whole 1 : 1.1-1.2, apical notch shallow. 
Setae 1 and 2 bifid, 3 single; seta 4 3-5 branched; seta 5 2-4 branched; seta 6 short, 2-6 
branched; seta 7 2-4 branched; seta 8 8-14 branched; seta 9 single; seta 10 3-5 branched; 
seta 11 single; seta 12 trifid. 
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Fig. 2 .—Aedes antipodeus (Edwards), a-h, larva; a, head; b, prothoracic setae 1-3; c, terminal 
segments; d and e, lateral comb teeth, d from middle and e from lower end of comb; 
/ and g, pecten teeth, / the most distal tooth and g from middle of pecten; h, detail of 
part of distal margin of saddle, i-j, pupa; i, cephalothorax; j, metanotum and abdomen. 
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Abdomen : Seta 2 on segments on I-VII is single; on II-VII it is situated at a 
distance of about l /b- 2 /b length of segment from the posterior margin and is strongly 
developed, stout and tapering, and on the more anterior segments its length is about i 

that of the segment. Seta 7 on segments I-V is single. Segment I. Seta 1 strongly 

developed, many branched; seta 3 single; seta 4 2-4 branched; seta 5 3-7 branched; 
seta 6 and 10 long, single. Segment II. Seta 1 4—7 branched; seta 3 long, single; seta 4 
5-9 branched; seta 5 fairly long, 2-3 branched; seta 6 long, single; seta 10 single to 
trifid. Segment III. Seta 1 5-9 branched; seta 3 long, single; seta 4 2-5 branched; seta 5 
3-4 branched; seta 6 2-3 branched; seta 8 3-6 branched; seta 10 3-5 branched; seta 11 
single; seta 12 2-4 branched. Segment IV. Seta 1 5-6 branched; seta 3 2—4 branched; 

seta 4 2-3 branched; seta 5 long, single; seta 6 2-4 branched; setae 8 and 10 1-3 

branched; seta 11 single; seta 12 1-4 branched. Segment V. Seta 1 4—5 branched; seta 3 
1-3 branched; seta 4 2-5 branched; seta 5 long, single; seta 6 3—4 branched; seta 8 
l-r-3 branched; seta 10 2-5 branched; setae 11 and 12 single. Segment VI. Seta 13-6 
branched; seta 3 2-4 branched; seta 4 1-4 branched; seta 5 single; setae 6 and 7 single 
or bifid; seta 8 2—5 branched; setae 10, 11 and 12 single. Segment VII. Seta 1 2-5 
branched; seta 3 2-6 branched; seta 4 single or bifid; seta 5 2-4 branched; seta 6 2-5 
branched; seta 7 2-3 branched; seta 8 3-6 branched; setae 10, 11 and 12 single. 
Segment VIII. Seta 5 single or bifid; seta 7 stout, inconspicuously frayed, 3-5 branched, 
l /b—\ length of paddle. No setulae on segment IX. Paddles with rounded apex (index 
1.15—1.26) and with fine denticles round margin; buttress and midrib moderately developed; 
seta 1 3-5 branched. 

Described from 3 complete pupal skins and distal portions of abdomens of 3 
others, Titirangi, 13.ix.1929 and from 1 complete skin, 1 lacking most of abdomen, 
and distal portions of abdomens of 3 others, no locality, 26. viii.1929, all collected 
by D. H. Graham. \ 

Biology : According to Graham (1939) adults are active throughout the year 
and bite at any time of day or night; females have been observed laying eggs 
on damp mud in winter; larvae are present within 24 hours after rain fills dry 
breeding places and will develop in temperatures no higher than 42 °F.; the whole 
development has been completed in three weeks in water at 52°F. At Lake 
Waikaremoana females were taken in a hotel bedroom biting by night and resting 
by day. Breeding places in Otago are discussed under A. subalbirostris. 

Distribution : North and South Islands. Miller and Phillipps (1952) give the 
northernmost distribution as Kaitaia; the southernmost is Dumbleton’s (1963) 
record from Papatowai, Catlins district, halfway between Dunedin and Invercargill. 
Specimens have been examined from Waipoua (D. H. Graham), Titirangi 
(2011927, ll.Lx.1929, 13.ix.1929, D. H. Graham), Masterton (i.vii.1945, W. J. 
Phillipps), and Lake Waikaremoana (27.L1957, E. N. Marks). In the Dunedin 
district, A. antipodeus has been taken on the Otago Peninsula, and Taieri Plain. 
The species was also found on Little Barrier Island in 1962 by one of the authors 
(E.R.N.). 

Discussion: Specimens from Otago agree with the above descriptions. Belkin’s 
(1962) figure of male terminalia of A. antipodeus does not show the thickened 
distal setae on the basal lobe, but since these are present in both North Island 
and South Island specimens examined, it seems more likely that they were over¬ 
looked, than that this is a variable character. 

On male terminalia, A. antipodeus belongs to the Vigilax Section of Ochlerotatus 
(Marks, 1957). In scale pattern the adults quite closely resemble A. inexpectaiuj 
Bonne-Wepster from the highlands of New Guinea, and male terminalia of the 
two species are similar in the form of the basal lobe and of the harpago ana iu» 
appendage. A. inexpectatus is the only other species of Ochlerotatus known from 
the Australian region in which the pupa has seta 2 of abdominal segments II-VII 
strongly developed and spine-like; it differs from A. antipodeus in having setulae 
on segment IX. Larvae of the two species do not show such close affinities. 

The apparent relationship between A. antipodeus and A. inexpectatus parallels 
that between the New Zealand Culex pervigilans Bergroth and the New Guinea 
highlands species C. miraculosus Bonne-Wepster (Marks, 1961). 
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Fig. 3 .—Aedes subalbirostris Klein and Marks, a-c, $ tarsal claws; a y fore; b, mid; c, hind. 
d-f, 9 tarsal claws; d, fore; e, mid; f y hind. g y $ palp, h-k, $ terminalia; h y left half, 
tergal aspect (scales omitted); i-k f right half, inner lateral aspect; i y apical lobe; j y basal 
lobe; k, harpago. l-m y pupa; l y cephalothorax; m, metanotum and abdomen. 
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Aedes (Ochlerotatus) subalbirostris Klein and Marks. 

Aedes (Ochlerotatus) subalbirostris Klein and Marks, 1960, Proc. Linn. Soc. N.S.W. 
85: 115 (type: female, British Museum (Natural History); type loc.: Invercargill, 
N.Z.). 

Aedes (Ochlerotatus) albirostris, Edwards (not Macquart, 1850), 1924, Bull. ent. 
Res. 14: 376. 

Distinctive Characters: A large species with dark scaled wings, mottled femora (hind 
femur of female mainly pale with preapical dark ring), hind tibia unmottled anteriorly, 
hind tarsal segments I-IV with basal white bands (£-£ II—III, \-/z IV), V dark or with 
pale basal patch; scutum mainly golden scaled, without linear pattern; subspiracular scale 
patch present; female palp with white scales at apex, female proboscis pale scaled on basal 
} beneath; no lower msp bristle. 

Male Terminalia: Coxite with 3-4 rows of long mesially directed setae sternally; 
apical lobe prominent; basal lobe rounded, without modified setae; appendage of harpago 
long, slender, straight, with slight curved blade on distal j/ 3 . 

Larva: Head setae 5 and 6 2 branched; lateral comb of 60-100 fringed scales; 
siphonal index 2.6-3.2; siphon with 1-2 detached pecten spines and seta 1 arising beyond 
pecten. 

Pupa: Distinguished from A. antipodeus by having seta 2 on segments II-VII fine. 
The following notes on specimens from the Catlins and Otago Peninsula 
districts supplement the original description and indicate variation: 

Female. 

Wing length 4.7-5.5mm. Head clothed with narrow curved, pale golden scales mesially 

and along eye margin, usually with small subdorsal patches of darker golden or dark brown 

scales behind eye margin; upright forked scales numerous, pale, sometimes a few slightly 

darker laterally; flat creamy scales laterally, usually with a few dark above. Torus yellowish, 
sometimes darker mesially, torus and first flagellar segment with flat white and sometimes 
some dark scales mesially. Palp Ys length of proboscis (excluding labella), with white scales 
at tip and at junction of segments, and a few scattered elsewhere. Basal J of proboscis 
extensively pale (except right at base which is dark) with only slight dark mottling dorsally, 
or with an irregular dark dorsal streak and slight dark mottling laterally, or mainly dark 
dorsally with slight pale mottling, and with slight dark mottling beneath; distal J dark 
scaled, sometimes mottled ventrally. 

Thorax : Scutal integument reddish brown, clothed with narrow curved scales, mainly 
golden, usually with a few scattered dark between acrostichal and dorsocentral bristles and 
an elongate dark patch lateral to dorsocentrals above wing root; large curved creamy-white 
scales above wing root; pale golden or creamy scales round prescutellar bare area and on 
scutellum. Apn with narrow curved pale scales, sometimes a few elongate flat scales below. 
Ppn with narrow curved creamy scales above, elongate flat black in middle and creamy white 
below. Broad or narrow curved white scales on propleuron. White subspiracular patch of 
broad scales along margin with stp, with extension to lower edge of ppn (almost divided 
into 2 patches in type); flat white scales on postspiracular area, paratergite, below prealar 
knob, a very large patch on upper stp, a large patch on lower posterior margin of stp, 
a large patch on upper % msp, sometimes partly divided; metameron bare; 7-10 post¬ 
spiracular and no lower msp bristles. 

Legs: Femora extensively creamy scaled and with pale knee spots. Fore femur with 
slight dark mottling or an almost continuous broad stripe anterodorsally, an anterior preapical 
dark patch, and an anteroventral dark stripe, discontinuous and on apical half only, or 
extending continuously almost to base. Mid femur with fairly extensive dark mottling 
anterodorsally and anterior preapical dark patch or almost complete band interrupted 
posteriorly. Hind femur with complete preapical dark band and with slight dark mottling 
on apical {4~i or sometimes a fairly continuous dark streak dorsally and ventrally on apical 
i, and a few dark scales dorsally on basal All tibiae with small pale patch dorsally 
at base and some pale scales at apex anteriorly; fore dark with slight mottling anterodorsally, 
pale posteroventrally; mid dark with slight mottling, and sometimes with an indefinite pale 
streak anteriorly, pale posteriorly; hind dark with a discontinuous pale ventral streak some¬ 
times only on basal 54 or absent. Tarsi dark, segment I with indefinite pale posterior streak 
on basal \- 2 /z (may be absent on hind). Basal white bands on fore tarsal segments ve^ 
narrow on I, }4 II, i HI, IV dark or with few white scales at base, V dark; on mid 
tarsal segments ?<r I, 54-1 II, 54-1 III, some white scales or band £ IV, some white scales 
at base of V; on hind tarsal segments 1/12th—i I (sometimes extended anteriorly as mottled 
streak on basal J4), J4-1 II and III, J -/3 IV, patch J4-J4 V. Fore tibial claw slender; 
all tarsal claws (Fig. 3, d-f) stout, with strong teeth. (The holotype has slightly narrower 
bands, with fore and mid tarsal segments IV and V and hind V all dark). 

Wing dark scaled with small patch of pale scales (sometimes ventral only) at base of 
C; cell R2 2J-3 times length of its stem, cell Ml Ij4-If£ times length of its stem, their 
bases level. Knob of haltere with dark and pale scales. 
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Fig. 4 .—Aedes subalbirostris Klein and Marks. Larva, a, head; b, pectinate seta of mouth- 
brush; c, terminal segments; d , comb tooth; e-g; pecten teeth; e } terminal tooth; f, sub¬ 
terminal tooth; g, teeth from middle of pecten. 

Abdomen : Tergite I with dark and pale scales mesially and with white scaled lateral 
margin; II-VII with complete narrow basal creamy white bands, confluent with white 
basal lateral triangular patches, the bands fairly straight, or indented in mid line on 
III—V and interrupted on VI and VII; II-VII with some pale scales mesially at apex, 
or fairly complete pale apical border, and sometimes with small paired submedian pale 
patches preapically. Stemites white scaled with some dark mesially near base (may be 
absent on VI and VII), and with lateral preapical dark patches which may be joined in 
a preapical band on VII (also on VI in type). Segment VIII is broader than in most 
Australian Ochlerotatus; cerci dark. 

Male. 

Wing length 4.6-5.4mm (from 7 specimens). Torus dark, flagellar segments brown at 
insertion of hair whorls becoming clear apically, terminal 2 segments darker brown. Palp 
(Fig. 3, g) longer than proboscis by approximately length of segment V, dark scaled 
except for a patch of cream scales at base of segment IV, a band of cream scales in the 
centre of shaft, and rarely 1 or 2 pale scales at base of segment V; long dark hairs at 
apex of III and on IV and V. Proboscis entirely dark scaled or with a few slightly paler 
scales on the ventral surface. 

Legs similar to female with the important exception that there is more extensive dark 
scaling of the femora so that they appear dark anteriorly with fairly uniform pale mottling 
(sometimes inconspicuous); posteriorly they are pale scaled on basal 2 /z with mottling on 
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apical l /s of fore and mid. There is also less pale scaling on tibiae and tarsi; hind tarsal 
bands very narrow on I, £ II, £-34 III, J4~£ IV, V dark or with a few pale scales at base. 
Claws (Fig. 3, a-c) of fore and mid leg markedly unequal, anterior long with blunt median 
and pointed basal tooth, posterior with subbasal tooth; hind claws equal, toothed. 

Wings without pale scales at base of C; cell R2 1}4-1£ and cell Ml 34~i length of 
stem; knob of haltere mainly dark scaled. Abdomen: Tergites II-VII with straight basal 
bands; II-V dark at apex; sternites mainly dark scaled with basal lateral and usually with 
apical median pale patches, tergite and sternite VIII white scaled. 

Terminalia (Fig. 3, h-k); described from 2 males. Coxite dark scaled laterally, about 
5 times as long as broad at mid length, with well developed apical lobe and distinct but 
flattened basal lobe, and membranous area along inner aspect. The coxite bears tergally 
numerous short fine setae on proximal 34, and longer setae distally; laterally numerous long 
setae; sternally scattered long setae with a pair of very long stout striated setae preapically 
and some short setae basally, and 3-4 rows of long mesially directed setae along inner 
margin. The apical lobe is rounded, bare tergally, with scattered small setae apically and 
sternally. The basal lobe appears rounded but the major part of it is flattened and lies 
in the inner fold of the coxite; it bears numerous setae, none specialized. Style £ length 
of coxite, slender, curved, slightly expanded on basal £, tapering on distal Zs with 2-3 
short preapical setae; appendage terminal, Z$ length of style, slender, with rounded tip. 
Harpago Zz length of coxite, curved, pilose on basal f, with 2-4 setae mesially at base; 
narrowing sharply on mesial side at } length, with 1-3 short setae, but no distinct thumb 
developed; apical £ non pilose; appendage almost l£ times length of harpago, slender and 
straight on basal 34, distal Zz slightly expanded, curved and tapering to pointed tip. 
Paraproct with single tooth. Phallosome simple, elongate oval with flattened apex. Lobes 
of tergite IX with 3-4 setae, sternite IX with 8 setae. 

Larva (Fig. 4, a-g). 

Length about 12mm. Head : 34 as long as broad. Antenna almost £ length df head, 
9 times as long as broad, slightly tapering, evenly spiculate; seta 1 arising about mid 
length, 2—3 branched, finely plumose; setae 2-6 as in A. antipodeus. Head seta 1 single, 
stout, curved. Base of 7 slightly behind base of antenna, 6 level with 7 and more than 
half way between it and mid line, 5 directly behind 6, 4 level with 6 and half way between 
it and midline; 4 minute, 4—7 branched; 5 and 6 bifid, frayed, almost half length of head; 
7 trifid, frayed; 8 bifid; 9 4 branched; 10 5 branched; 11 small, 5-6 branched; 12 single; 
13 bifid; 14 stout, single; 15 about 5 branched. Inner setae of mouthbrushes strongly 
pectinate. Mentum strong, 11-13 teeth per side. 

Thorax : Prothoracic setae 1-3 stout, single, without sclerotized bases; 1 and 2 frayed; 

2 Yb and 3 £ length of 1. 

Abdomen : Segment VIII. Lateral comb a triangular patch of about 60-100 scales, 
in 5 rows; scales laterally and apically fringed, with slightly broadened, rounded tips. 
Setae 1, 3 and 5 frayed; 1 2-3 branched; 2 and 4 single, simple; 3 4-6 branched; 5 stout, 

3 branched. 

Siphon tapering distally, index approximately 2.6-3.2. Pecten extending over about 
basal Yb, of 14—17 dark spines the basal spine is minute and simple; the terminal spine is 
always well separated from remainder, strong, simple or with very fine basal denticle; 
the subterminal spine is more or less separated from the remainder, sometimes not appreciably 
so (it may be slightly differently placed on the 2 sides of 1 larva), and has a basal denticle 
which appears to be more prominent when the spine is more proximally placed. The 
remaining spines have the distal portion flattened, with dark axis and lighter lateral flanges, 
and are cleft almost to base between this and 1 very strong and 1-2 small basal denticles. 
Seta 1 arising just beyond pecten, bifid (sometimes incompletely) or rarely trifid, frayed; 
seta 8 4 branched. 

Anal segment : Saddle covering dorsal } segment, with elongate detached acus at base; 
the surface proximally bears curved rows of minute spicules; the distal part of the dorsal 
surface bears minute scales variably spiculate along their free borders, and beyond the 
distal margin of continuous sclerotization, there are several rows of similar but discrete 
scales, and some separate small spines. Seta 1 single or bifid, simple, about half length 
of saddle; seta 2 5-7 branched; seta 3 single, 4 times length of saddle (full length not 
shown in Fig. 4); seta 4 (ventral brush) of about 18 tufts, 16-17 arising from grid, 3-5 
branched, 2-3 precratal, 2-4 branched. Anal papillae pointed, dorsal slightly longer than 
ventral, about half length of saddle. 

Pupa (Fig. 3, /-m). 

The setae are all simple except 7-VIII which is very finely frayed. Cephalothorax : Integu¬ 
ment darker brown on posterior half. Trumpet evenly pigmented, 3 times as long as greatest 
width, with oblique opening; ratio of meatus to whole 1 : 1.3-1.35; apical notch shallow. 
Setae 1, 2 and 3 bifid; setae 4, 5, and 7 2-4 branched; seta 6 1-2 branched; seta 8 5-7 
branched; seta 9 3 branched; seta 10 4—6 branched; setae 11 and 12 bifid. 

Abdomen : Tergites I-IV with darker brown integument; a darkened area round 
bases of most setae on segments I-VII, more obvious on anterior segments. Seta 2 on 
I-VII fine, short, single; seta 7 on I-VI and seta 11 on III-VII single. 
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Segment I. Seta 1 strongly developed, many branched; seta 3 bifid; seta 4 2-5 branched; 
seta 5 3-4 branched; setae 6 and 10 single. Segment II. Seta 1 5-6 branched; seta 3 2-4 
branched; seta 4 3-6 branched; seta 5 4-6 branched; setae 6 and 10 single. Segment III. 
Setae 1 and 5 6-7 branched; seta 3 bifid; seta 4 3-4 branched; seta 6 2-3 branched; 
seta 8 3-6 branched; seta 10 3-5 branched; seta 12 single. Segment IV. Seta 1 3-5 
branched; seta 3 5-6 branched; seta 4 single or bifid; seta 5 bifid; seta 6 2-4 branched; 
seta 8 2-3 branched; seta 10 bifid; seta 12 single or bifid. Segment V. Setae 1 and 4 
3-5 branched; setae 3 and 6 2-4 branched; seta 5 bifid; seta 8 single or bifid; seta 10 
2-4 branched; seta 12 single. Segment VI. Setae 1 and 4 3-5 branched; setae 3 and 5 

bifid; seta 6 2-3 branched; seta 8 1-3 branched; setae 10 and 12 single. Segment VII. 

Seta 1 2-4 branched; seta 3 3 branched; seta 4 2-3 branched; seta 5 bifid; seta 6 2-4 
branched; seta 7 stout, bifid; seta 8 2-3 branched; setae 10 and 12 single. Segment VIII. 

Seta 5 single or bifid; seta 7 2-4 branched, about length of paddle. Paddles with 

broadly rounded apex, and border of fine spicules on apical third; index 1.27-1.33, buttress 
and midrib well developed; seta 1 2-3 branched. 

Described from 2 pupal skins from Taieri Plain (23.ix.1962, E. R. Nye) and 
one from Otago Peninsula (19.viii.1962, D. McGregor). 

Biology : On August 19, 1962, larvae were found in a roadside ditch at 
Hooper’s Inlet, Otago Peninsula, and in a cattle dam within 200 yards of the 
sea near Pipikaretu Beach, also on the Peninsula. On August 26 larvae and pupae 
were found in a roadside ditch at Papanui Inlet, Otago Peninsula. A salinity 
determination of the Hooper’s Inlet site gave a value equivalent to 0.7%NaCl, 
the Pipikaretu site, where flooding by sea water would have been an unlikely 
event, gave a value equivalent to 0.3%NaCl. At Pipikaretu no larvae were beyonc 
third instar and it was found that small numbers of early instar larvae of 
A. antipodeus were also present as well as ostracods and copepods. At the 
Papanui site the larvae were in association with Culex pervigilans and Cyclops 
spp. On September 23 larvae, pupae and males of A. subalbirostris were collected 
on the Taieri Plain, near Dunedin, in three situations, all more than seven miles 
from the sea. In this locality breeding sites consisted of a rush bordered pond, 
supporting also a surface growth of Azolla sp., and two drainage ditches. In one 
of the ditches occasional early instar larvae of A. antipodeus were found, these 
were outnumbered by A. subalbirostris in the ratio of about 1 : 20. One of the 
ditches was fairly sheltered by a hedge and willows but heavy cover has not 
been a feature of any sites where larvae of A. subalbirostris have been found. 

Distribution: South Island from Dunedin district to Invercargill. 

Discussion: A distinct difference between the sexes in leg markings is unusual 
in Australian Ochlerotatus , but does occur also in Aedes vittiger (Skuse). 

On male terminalia A. subalbirostris appears allied to Australian species of 
the Perkinsi Section as defined by Marks (1957) and as modified by Dobrotworsky 
(1960) by inclusion in it of the Camptorhynchus Section. It agrees in having 
apical lobe of coxite prominent, with fine hairs; basal lobe moderate or rounded; 
several rows of long mesially directed setae sternally. The basal lobe differs in 
lacking a short stout seta near base, and one or more long stout setae. Harpago 
characters are equivocal; it agrees in that the harpago lacks a thumb, but some 
trace of one is present; it disagrees in that the appendage is not broad and blade¬ 
like, but it does develop a slight blade, and is neither bristle-like nor fimbriated 
as in other sections. Australian species of the Perkinsi Section also have lower 
msp bristles which are lacking in A. subalbirostris ; they vary very much in larval 
characters, but none is known with detached pecten spines as in A. subalbirostris. 
Two South African species are allied to the Perkinsi Section (Marks, 1959); 
A. subalbirostris appears no more closely related to them than to Australian species. 
This is obviously an ancient group, and knowledge of it is as yet insufficient to 
suggest whether A. subalbirostris represents a specialized or a primitive stock. 

Belkin (1962) notes a female of an undescribed species of Ochlerotatus from 
New Caledonia; it cannot be placed in a section on female characters, and it 
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will be interesting to discover when males are collected, whether it also belongs 
to the Perkinsi Section. The New Zealand Culex pervigilans and the New Cale¬ 
donian Culex iyengari Mattingly and Rageau both belong to the trifilatus subgroup 
of Culex. 

In Belkin’s (1962) key to South Pacific species of Ochlerotatus, couplet 3, 
A. subalbirostris is identified by “ Subspiracular area with 2 scale patches; female 
palpus over 0.3 of proboscis The subspiracular scale patches are usually confluent, 
and the palp is less than 0.25 of proboscis (which Belkin measures with labella 
included). Species identified through the alternative “Subspiracular area without 
scales, female palpus less than 0.2 of proboscis” include A. antipodeus which some¬ 
times has a few scales on subspiracular area. The couplet might be rewritten 
“ Subspiracular area with large scale patch, sometimes divided in two ” and 
“ Subspiracular area with few or no scales 

Acknowledgments 

Gratitude is expressed to Dr G. Archey and Mr E. G. Turbott for the loan 
of specimens from the Auckland Museum, and to Mr L. J. Dumbleton for the 
loan of his Gatlins district specimens. 

References 

Belkin, J. N., 1950. A revised nomenclature for the chaetotaxy of the mosquito larva 
(Diptera: Culicidae). Amer. Midi. Nat. 44: 678-698. 

- 1952. The homology of the chaetotaxy of immature mosquitoes and a revised 

nomenclature for the chaetotaxy of the pupa (Diptera, Culicidae). Proc. ent. Soc. 
Wash. 54: 115—130. 

1953. Corrected interpretations of some elements of the abdominal chaetotaxy 
of the mosquito larva and pupa (Diptera, Culicidae). Proc. ent. Soc. Wash. 
55: 318-324. 

-- 1962. The Mosquitoes of the South Pacific (Diptera, Culicidae). 2 vois. 

University of California Press. 

Dobrotworsky, N. V., 1960. The Subgenus Ochlerotatus in the Australian Region 
(Diptera: Culicidae). III. Review of the Victorian Species of Perkinsi and 
Cunabulanus Sections with Descriptions of Two New Species. Proc. Linn. Soc. 
N.S.W. 85: 53-74. 

Dumbleton, L. J., 1963. Rediscovery of the Mosquito Aedes subalbirostris Klein and 
Marks. N.Z. Entomologist (in press). 

Edwards, F. W., 1924. A synopsis of the adult mosquitoes of the Australasian region. 
Bull. ent. Res. 14: 351—401. 

Graham, D. H., 1939. Mosquito life in the Auckland district. Trans. Proc. R. Soc. N.Z. 
69: 210-224. 

Klein, J. M., and Marks, E. N., 1960. Australian mosquitoes described by Macquart. 

I. Species in the Paris Museum, Aedes (Finlaya) alboannulatus (Macquart), 
Aedes (Finlaya) rubrithorax (Macquart), Aedes (Ochlerotatus) albirostris (Mac¬ 
quart). New synonymy and a new species from New Zealand. Proc. Linn. Soc. 
N.S.W. 85: 107-116. 

Macquart, J., 1850. Dipteres exotiques nouveaux ou peu connus. 4th Supplement. Paris. 
Marks, E. N., 1957. The Subgenus Ochlerotatus in the Australian Region (Diptera: 

Culicidae). I. Notes on classification, with the description of a new species. Pap. 
Dep. Ent. Univ. Qd. 1 (5): 71-83. 

- 1959. The Subgenus Ochlerotatus in the Australian Region (Diptera: Culicidae). 

II. Five new species from Western Australia. Pap. Dep. Ent. Univ. Qd. 1 (8): 
111-134. 

- 1961. Faunal relationships of some Australian and Papuan Culicidae. Verh. XI 

int. Kongr. Ent. 1: 185-187. 

Miller, D., and Phillipps, W. J., 1952. Identification of New Zealand Mosquitoes, pp. 28. 
Nelson: Cawthron Institute. Issued by N.Z. Dept, of Health. 

Elizabeth N. Marks, M.Sc., Ph.D., 

Department of Entomology, 

University of Queensland, 

St Lucia, Brisbane, 

Queensland, Australia. 

E. R. Nye, Ph D., M.B., F.R.E.S., 

308 Highcliff Road, 

Dunedin, 


